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(54) MONOLITHIC SEMICONDUCTOR LIGHT EMISSION ARRAY 
(5 7) Abstract: 

PURPOSE: To reduce the thermal, electrical and optical crosstalk of a monolithic array 
of a semiconductor laser slightly separated but independently addressable by using 
separating regions. 

CONSTITUTION: The separating regions are segmented by the ribs 40a, 40b loaded 
with waveguides formed on a planar active multilayer waveguides by the mesa formed 



between adjacent laser elements 12a, 12b to be etched away. Next, even metal contact 
58 is added to a substrate while separated metallic contacts 50a, 50b are added to 
respective ribs 40a, 40b to provide the laser elements 12a, 12b with individual 
addressability. In such a constitution, a selectively added insulating layer 46 is added to 
the structure so as to provide it with improved electrical and/or thermal separation 
(insulation). 
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1 This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] While being on said 1st front face of the semi-conductor substrate 
which is a monolithic semi-conductor luminescence array and has the 1st and 
2nd front faces and by which dope processing was carried out, and said 
substrate The 1st semi-conductor restricted layer which said substrate is a 
multilayer-structure object which has the 3rd front face of an opposite hand, and 
has the same electric conduction form as said substrate, While intervening 
between said 1st and 2nd semi-conductor restricted layers further including the 
2nd semi-conductor restricted layer which has a reverse electric conduction form 
Said multilayer-structure object containing the active semi-conductor layer for 
generating the light which has a band gap smaller than said 1st and 2nd 
restricted layers, The optical waveguide of two or more longitudinal directions 



formed into at least one layer of said multilayer-structure object, Said address 
electrode with which it is two or more address electrodes on said 3rd front face, 
and each corresponds with one of said the optical waveguides, Two isolation 
regions for being among [ of said optical waveguides ] two, and separating said 
two optical waveguides electrically, The monolithic semi-conductor 
luminescence array equipped with each of said address electrode, and said 
common electrode which has two incomes so that it may be a common electrode 
on the 2nd [ of said substrate / said ] front face and flow of a current may be 
made possible through the optical waveguide corresponding to each of said 
address electrode. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention has the electrical and electric equipment 
and a cross talk with little heat (crosstalk) - it is small - it is related with the 
manufacture of the semiconductor laser array in which the address is possible 
independently and the design with which it ******(ed). 
[0002] 

[Description of the Prior Art] it is small - the ******(ed) monolithic array (array) of 
the semiconductor laser in which the address is possible independently is the 
important source of optics of equipments, such as for example, an optical disk 
recorder, a laser beam printer, and an optic fiber communication system. In the 



case of such a laser array, generally, whether a laser component is made and to 
be filled up densely (pack) are wished, on the other hand, it is small - in the case 
of the ******(ed) laser component, it is electrically difficult connection and to carry 
out a heat sink (cooling), furthermore, it is small - the ******(ed) laser component 
tends to interact electrically, optically, and/or thermally, and draws the cross talk 
which is not desirable. 

[0003] therefore, semiconductor laser - being small - the design and 
manufacturing technology which can decrease the cross talk in the ******(ed) 
array (dense) are needed. It is useful that those designs and manufacturing 
technologies can apply to the laser array which emits light on all wavelength and 
which has the component to which light is emitted on wavelength shorter than 
especially about 750nm. 
[0004] 

[Means for Solving the Problem and its Function] this invention is slight by using 
an isolation region -- few ******(ed) thermal, electric, and optical cross talks of the 
monolithic array of semiconductor laser in which the address is possible 
independently can be offered. This invention follows like 1 voice and an isolation 
region separates the laser component which is formed in a planar (flat surface) 



active multilayer waveguide on the street of the etched mesa (trapezoid) and 
which is demarcated with the rib loaded with waveguide. The laser component in 
the 2nd example is demarcated like the laser component of the 1st example, and 
although it dissociates, a depletion (obstruction) layer is added around a mesa 
selectively. The laser component in the 3rd example is demarcated like the laser 
component of the 2nd example, and although it dissociates, an additional 
contact (contact) layer is formed on the top field where the depletion-layer top 
and the mesa were exposed. 

[0005] An isolation region is formed by changing the planar active multilayer 
between ****** laser components. The general approach of forming an isolation 
region includes ion-implantation and the mixing method between the active 
multilayer layers which used disordering of a layer. The top front face of the 
structure obtained as a result is beneficially flattened electric and by filling up 
with a thermal insulator in the surroundings of a laser component, and an 
isolation region top. While separate electric contact is formed on a laser 
component, connection of a common return is made by the electric contact on 
the substrate of a laser array (contact). The die length of a laser component is 
actually chosen for a long time than about 300 micrometers, and a strain is given 



in order that an active layer may decrease a laser threshold current. 
[0006] While this invention is on said 1st front face of the semi-conductor 
substrate which is a monolithic semi-conductor luminescence array and has the 
1st and 2nd front faces and by which dope processing was carried out, and said 
substrate The 1st semi-conductor restricted layer which said substrate is a 
multilayer-structure object which has the 3rd front face of an opposite hand, and 
has the same electric conduction form as said substrate, While intervening 
between said 1st and 2nd semi-conductor restricted layers further including the 
2nd semi-conductor restricted layer which has a reverse electric conduction form 
Said multilayer-structure object containing the active semi-conductor layer for 
generating the light which has a band gap smaller than said 1st and 2nd 
restricted layers, The optical waveguide of two or more longitudinal directions 
formed into at least one layer of said multilayer-structure object, Said address 
electrode with which it is two or more address electrodes on said 3rd front face, 
and each corresponds with one of said the optical waveguides, Two isolation 
regions for being among [ of said optical waveguides ] two, and separating said 
two optical waveguides electrically, It is a common electrode on the 2nd [ of said 
substrate / said ] front face, and it has each of said address electrode, and said 



common electrode which has two incomes so that flow of a current may be made 
possible through the optical waveguide corresponding to each of said address 
electrode. 
[0007] 

[Example] Drawing 1 shows the sectional view of the semiconductor laser array 
10 of the 1st example according to this invention. The laser array 10 has the two 
semiconductor laser components 12a and 12b in which the address is possible 
independently. The substrate 20 with which the laser array 10 deposits n-GaAs 
epitaxial upwards, the buffer coat 22 which consists of n-GaAs, and 
n-Ga0.5ln0.5P from - with the becoming transition layer 24 aluminum0.5ln0.5P 
from - as active (dope processing is not carried out preferably) as the becoming 
cladding layer 26 - with waveguide multilayer 28 p-aluminum0.5ln0.5P from - 
with the becoming partial top cladding layer 30 p-GaAs (p-Ga0.5ln0.5P) from - 
with the becoming ultra-thin etching halt layer 32 p-aluminum0.5ln0.5P from - 
the becoming partial top cladding layer 34 and p-Ga0.5ln0.5P from - the 
becoming transition layer 36 and the cap (lid) layer 38 which consists of p+GaAs 
are included. 

[0008] In order to control the natural order of an atomic plane during growth of a 



layer, since beneficially different orientation (misorient) is made about a direction 
(1 00), a substrate 20 grows up the layer which has the greatest energy band gap 
for the structure of a layer. A buffer coat 22 has the thickness within the limits of 
0.2 to 0.5 micrometers, and a transition layer 24 has the thickness within the 
limits of 0.1 to 0.3 micrometers. Have the thickness within the limits of 0.5 to 1 
micrometer, and, as for a cladding layer 26, a cladding layer 30 has the 
thickness within the limits of 0.2 to 0.4 micrometers. The etching halt layer 32 
has the thickness within the limits of 10 to 50nm, a cladding layer 34 has the 
thickness within the limits of 0.1 to 0.8 micrometers, a transition layer 36 has the 
thickness within the limits of 0.1 to 0.5 micrometers, and the cap layer 38 has the 
thickness within the limits of 20 to 100nm. 

[0009] active - waveguide multilayer 28 Gay In1-y P separated by the barrier 
layer of 0.5(Alo.6Ga0.4) ln0.5P or - (Alx Ga 1-x) y In1-y P It consists of two or 
more quantum (refer to following) well hetero structures of the becoming active 
well (well) layer, from (Alo.6Ga0.4) It is inserted between the carrier restricted 
layers of an upside and the bottom which consist of 0.5ln0.5P. 
[0010] furthermore, active - the thickness 2 divided by a 30nm barrier layer and 
N-1 piece from the thickness 10 by which waveguide multilayer 28 is 



sandwiched between 200nm carrier restricted layers from thickness 100 to 20nm 
active quantum - a well - it has a layer and N individual. As for N, it is desirable 
that it is for one to five pieces, and it is chosen so that the change by threshold 
current density and temperature may be minimized, an example - 
0.5(aluminum0.6Ga0.4) ln0.5P from - the active quantum well of two 8nm 
thickness it is thin from Gao.4ln0.6p (y= 0.4) divided by the barrier layer. with a 
thin thickness of 12nm - having - the whole (Alo.6Ga0.4) It is inserted between 
restricted layers with a thickness of 140nm it is thin from 0.5ln0.5P. In this case, 
y= 0.4 is chosen in order to generate a compression strain quantum well. 
[0011] The laser components 12a and 12b are demarcated with Ribs 40a and 
40b, respectively. The rib is formed by etching and removing layers 34, 36, and 
38 until it reaches the etching halt layer 32. An isolation region 44 (subsequently 
to a detail, explained further) is among laser components, an insulating layer 46 
for example, polyimide or Si3N4 etc. - it consists of electrical insulation 
materials, and the remaining part of the structure except the crowning of Ribs 
40a and 40b is covered, and it is formed. And next, the separate contacts 
(contact) 50a and 50b cover a rib top, and are formed. 

[0012] The ribs 40a and 40b of the laser array 10 have spacing of a core to the 



core within the limits of 10 to 100 micrometers while width of face is 2 
micrometers to 4 micrometers. An isolation region 44 has width of face wider 
than 2 micrometers. The maximum width of Ribs 40a and 40b is influenced by 
demand that laser radiation is maintained by fundamental space mode over the 
output power range of operation. 

[0013] In order to generate the laser array 10, the structure of the uniform 
epitaxial layer which consists of a constituent 22 (buffer coat) thru/or 38 (cap 
layer) is manufactured on a substrate 20. Opening of a formation schedule of an 
isolation region 44 is etched until it penetrates layers 38, 36, and 34 and results 
in the etching halt layer 32. Next, an isolation region 44 is formed in the interior 
of opening of an ion implantation or diffusion. By forming an isolation region 44 
through opening, an isolation region can obtain the depth (refer to following) for 
which it asks. During an ion implantation or diffusion, the front face where others 
were exposed is protected with the impregnation mask or the diffusion mask. 
After forming an isolation region 44, while the front face of an isolation region 44 
is protected with the etching mask, Ribs 40a and 40b are etched further, and are 
demarcated. The same rib and the same isolation region are generable with 
other procedures. 



[0014] It adheres to an insulating layer 46 on the whole structure after formation 
of an isolation region and a rib. Next, the mask part on a rib is removed so that 
electric contact may be added to a rib. Next, while a substrate adheres to the 
uniform metal (metal) contact 58, each rib is provided with the separate metal 
contacts 50a and 50b, and each addressability of a laser component is offered. 
An array 10 is mass-produced beneficially and cut in the bar (rod) of a laser 
array at a semi-conductor wafer top. The facet (field) of a front face and a tooth 
back is covered (coat), and a bar is divided to each array which consists of two 
laser. Next, each laser array is packed with the substrate attached in mounting 
62 (mounting), and a wire (not shown) is further attached in the electric contact 
with which each was exposed. 

[0015] The laser components 12a and 12b are estranged so that an independent 
control may be substantially made possible for the power which a focus is put 
together easily and emitted by (2) each component on (1) image plane. The 2nd 
factor shows that the cross talk between the components in the laser array 10 is 
minimum-ized. The description which is useful to decreasing a cross talk 
Between setting up spacing of a core to the core between components so that it 
may become the maximum permitted according to the image formation optical 



system used in order to form and operate a radiation laser beam, and a ****** 
laser component The isolation region width of face 44 which increases optical, 
electric, and thermal separation (insulation) so that those engine performance 
(performance) may not be affected substantially is chosen, the electric path 
between laser components (pass) is closed (block) - so that it may carry out The 
active layer 28 is penetrated and the depth of an isolation region 44 is extended 
into the 1st cladding layer 26, A quantum well active layer is grown up so that 
laser radiation may be performed on the longest wavelength permitted with the 
light-receiving object (for example, photo conductor) used, A quantum well 
active layer is grown up under a compressive strain so that the minimum, 
threshold consistency may be attained, In order to minimum-ize an energy band 
gap, the natural order of an atomic plane is controlled during growth of a layer, 
Coating (coating) very often reflected in at least 1 facet (field) of a laser cavity 
(cavity) is applied, It includes manufacturing a laser cavity so that it may become 
longer than 300 micrometers, and minimum-izing the heat dependency of a 
raising (laser oscillation) threshold consistency as be alike. 
[0016] By forming many quantum wells in [ of one ] active waveguide, the 
temperature sensitivity of a threshold current can be decreased further. 



[0017] The laser array 10 which obtains cross talks fewer than 4% consists of 
laser components with a die length of 500 micrometers which detaches about 25 
micrometers and can open spacing. An isolation region with a width of face of 10 
micrometers is located at the 25-micrometer core. A laser component emits 
about 680nm light from the front facet with which the half-wave length was 
covered. A tooth-back facet is covered so that about 95% of incident light may 
be reflected. The active layer 28 is Ga0.4 lno.6 P ******(ed) in compression. It 
has two quantum wells. 

[0018] A high resistivity (specific resistance) field is a proton or oxygen ion so 
that it may be common knowledge lll-V It is formed by pouring in into a 
semiconductor material. Such a pouring-in method is used during manufacture 
of an isolation region 44. The impregnation field in laser 10 penetrates the active 
layer 28 at least, and extends. Next, when the laser array 100 of drawing 2 is 
referred to, as for an isolation region 144, it is desirable to penetrate a cladding 
layer 26 thoroughly and to extend. (It was mentioned above like) Reaching by 
penetrating and pouring in layers 38, 36, and 34 can form the isolation region 
which extends even in the depth which will probably be difficult by pouring in 
through opening so that layers 38, 36, and 34 may be penetrated. 



[0019] Furthermore, drawing 2 is referred to. Since non-conductive is high as for 
the impregnation field 144, an impregnation field controls the carrier diffusion in 
active waveguide multilayer 28, and the current flow in the partial cladding layer 
30 (flow). When spacing of the center to center of the laser components 12a and 
12b is larger than about 20 micrometers, in order that the raising optical field 
may ensure being formed only with the load (loading) of the mesa to the active 
waveguide road layer 28 top, the impregnation field 144 can be chosen so that it 
may become narrow substantially rather than spacing of the center to center of 
the laser component. The optical absorption of the impregnation field 144 blocks 
non-raising light emitted by each laser component towards the next component 
(inhibition). This removes the cross talk of a direct light. When spacing between 
components is narrower than 20 micrometers, the impregnation field 144 blocks 
not only carrier diffusion but leakage (leak age) of the raising field from one 
component to the component of another side. The electric insulation between 
raising components increases as an impregnation field becomes deep. 
[0020] According to this invention, other laser arrays 200 are shown in drawing 
3 . The laser array 200 includes the isolation region 244 formed of layer mixing 
by which diffusion induction was carried out. Mixing accompanied by a part of 



layer 32, 30, and 28 and layer 26 forms the medium composition field which has 
a bigger band gap than layers 32 and 28. Although other techniques including 
deposition or impregnation of the source of other atomic species naturally exist 
in order to complete a mixed process, the example shown in drawing 3 is made 
by diffusing an impurity atom through opening in the diffusion mask to which it 
adhered on the front face of a wafer from the deposited source layer. A diffusion 
mask may be an etching mask used in order to carry out opening of the aperture 
into layers 38 and 36 and 34. The diffusion through opening raises the 
repeatability of an isolation region 244 substantially as compared with diffusion 
through layers 36, 38, and 34. After an isolation region 244 is formed, Ribs 40a 
and 40b are demarcated by etching, while the mask of the front face of an 
isolation region 244 is carried out. It adheres to an insulating layer 46 on the 
whole structure after shaping of an isolation region and a rib. As explained in 
relation to drawing 1 , there is the following process further. 
[0021] the etching halt layer 32 of drawing 3 - GalnP it is - a case - a suitable 
diffusion technique - here - reference - incorporating - having - an United 
States patent » they are things as are indicated by No. 4,824,798, and silicon is 
diffused from the thick (rich) source layer of P. Moreover, when the etching halt 



layer 32 is GaAs, a suitable diffusion technique is diffusing silicon from the thick 
source layer of As (seeing United States patent No. 4,824,798). The description 
of the laser array 200 is that a GaAs layer is certainly kept thinner than about 
10nm since it is thoroughly mixed with a layer 30 while a GaAs etching halt layer 
presses down formation of a defect during mixing. 

[0022] Since the mixed isolation region 244 offers electric and optical separation 
(insulation) between adjacent laser components, it can control a cross talk, the 
mixed isolation region 244 has the active band gap of the isolation region -- 
since it is larger than the band gap of waveguide multilayer 28, the carrier 
diffusion in active waveguide multilayer 28 is controlled, the current flow between 
the ****** laser components in the partial cladding layer 30 has active 
impregnation all over an isolation region 244 - since it has ON state voltage 
higher than the impregnation to waveguide multilayer 28, it is controlled. 
[0023] When spacing of a core to the core of the laser components 12a and 12b 
is larger than about 20 micrometers, in order to ensure that the raising optical 
field is formed only with the load of the mesa on active waveguide multilayer 28, 
the mixed isolation region 244 is chosen so that it may become narrow 
substantially rather than spacing of laser components. When spacing between 



components is narrower than 20 micrometers, the mixed isolation region 244 
separates a ****** component optically by preventing leakage of the raising field 
between components. 

[0024] According to this invention, another laser array 300 is shown in drawing 4 . 
although the laser array 300 is similar with the laser arrays 10 and 100 ~ GaAs, 
AIGaAs, or Gao.5ln0.5p etc. - the depletion layer 346 (refer to United States 
patent No. 4,792,958) which consists of an n type semiconductor is included. 
The laser array 300 is formed by 1st growing up epitaxial layers 22, 24, 26, 28, 
30, 32, 34, 36, and 38 on a substrate 20. Next, layers 38, 36, and 34 are 
penetrated, and opening is etched until it results in the etching halt layer 32. 
Moreover, opening is useful to formation of an isolation region 44. After an 
isolation region 44 is formed, Ribs 40a and 40b are demarcated by etching, and 
an etching mask is also arranged on the front face of an isolation region 44. A 
depletion layer 346 grows selectively in the condition that an etching mask is still 
in a predetermined location, on the etching halt layer 32 exposed to rib 40a and 
40b list. An etching mask prevents the crowning of a rib, and the epitaxial growth 
on an isolation region. Therefore, epitaxial growth is produced into the exposed 
part of layers 32, 34, 36, and 38. 



[0025] An etching mask is removed from the crowning of a rib after growth of a 
depletion layer 346. While the metal contact (contact) 58 is formed on a 
substrate 20, using phot RITOGURAFIKKU (optical chemical engraving) lift-off 
(removing) processing, it adheres to the separate metal contacts 354a and 354b 
on the crowning of a rib, and a depletion layer 346, and they give each 
addressability of each laser component Phot RITOGURAFIKKU lift-off 
processing includes adhering a lift-off mask to the top front face of a wafer. It 
leaves only the metal contacts 354a and 354b, and a lift-off (removing) mask is 
removed. 

[0026] The last assembly of a laser array contains the step which separates a 
wafer to a bar, the step which covers the laser facet (field) of a front face and a 
tooth back, the step which divides a bar into each array which consists of two 
laser, the step which packs each array with the substrate attached in mounting 
62 (mounting), and the step which attaches a wire in electric contact. 
[0027] The isolation region 44 of drawing 4 can be formed by either an ion 
implantation and layer mixing, in order that a suitable technique may form p-n 
junction by the depletion layer 346 in layer mixing - for example, (it rubs from n 
form kind stated previously - carry out), Zn etc. - it includes diffusing the doping 



agent (dopant) of p form. When forward bias of the laser active layer is carried 
out, the reverse bias of the junction formed by the interface of the layer 32 of this 
junction and p form and a depletion layer 346 is carried out. This passes a 
current effectively through Ribs 40a and 40b. However, when a part of diffusion 
field of silicon is made non-conductive before a depletion layer 346 carries out 
superfluous growth, an isolation region 44 can be formed with the impurity of n 
form of silicon etc. an isolation region 44 - an ion implantation - or when formed 
of mixing of neutrality, an electron is not sent in all over an isolation region 44 
from a depletion layer 346 for high resistivity, but a current is similarly passed 
through a rib. 

[0028] When a depletion layer 346 makes optical constraint in laser mode 
increase, since laser 300 enables actuation in single space mode by the power 
output higher than the laser array 10 ( drawing 1 ), it is advantageous. Other 
advantages of the laser array 300 are that a depletion layer 346 carries out 
structural protection of a rib. However, since laser 300 needs an additional 
epitaxial growth step and much more additional etching step, . manufacture 
complicates it further. 

[0029] Drawing 5 shows the laser array 400 according to this invention. The 



laser array 400 is dramatically similar to the laser array 300 ( drawing 4 ) except 
the contact layer 440 which consists of layers (refer to United States patent No. 
4,792,958) of p form where the laser array 400 consists of GaAs being included. 
The laser array 400 is made by growing up epitaxial layers 22, 24, 26, 28, 30, 32, 
34, 36, and 38 on a substrate 20 first. Next, an isolation region 44 is formed and 
Ribs 40a and 40b are demarcated by etching. Next, the depletion layer 346 of n 
form grows (to the laser array 300 and this appearance). In the condition that a 
depletion layer 346 is in a predetermined location, a mask is removed from the 
crowning of Ribs 40a and 40b, and the contact layer 440 grows uniformly on 
both ribs. Next, the metal contact 58 is formed on a substrate, and in order to 
add the metal contacts 454a and 454b, phot (discussed previously) lithography 
lift-off processing is used. Next, the laser array 400 is packed by the approach 
mentioned above. 

[0030] Especially the laser array 400 is advantageous at two reasons. Ribs 40a 
and 40b are first protected [ 1st ] under a semiconductor material. The 2nd 
contact 454a and 454b and the contact field where it increased between 
semi-conductor layers with the bottom offer contact resistance fewer than 
contact of resemblance in the laser array discussed previously. However, the 



laser array 400 needs 3 times of epitaxial growth. 

[0031] Two this inventions are also applicable to the monolithic laser array which 
has many laser components. For example, drawing 6 shows the laser array 500 
equipped with four raising components shown as laser components 512a, 512b, 
512c, and 512d. The structure of those laser components of the laser array 500 
and isolation region 544a thru/or 544c is substantially [ as the structure where 
the laser array 10 ( drawing 1 ) corresponds ] the same. 
[0032] the problems accompanying the laser array which consists of more laser 
components than two are few in each contact ~ although provided for the 
******(ed) laser component, on the other hand, it is avoiding an electric and 
thermal cross talk. Separation of the electrical connection of a laser component 
is difficult for especially the thing attained with an internal laser component since 
other laser components are intersected, there are more laser arrays 500 than 
two - it is small one technique for attaining few cross talks between 
components equipped with the ******(ed) laser component is incorporated. 
[0033] In the laser array 500, after manufacture of Ribs 540a, 540b, 540c, and 
540d, an insulating layer 546 is formed on the whole structure at isolation 
regions 544a, 544b, and 544c and a list so that an abbreviation planar front face 



may be formed. By etching this planar front face into homogeneity, opening of 
the contact aperture is carried out on Ribs 540a, 540b, and 540c and 540d. After 
opening of a contact aperture, although most etching masks used in order to 
etch Ribs 540a, 540b, 540c, and 540d are removed, not all are necessarily 
removed so that it may be mentioned later. Some etching masks remain in the 
position which is useful to forming the special contact pattern which makes the 
independent address of a laser component possible. Or this partial clearance of 
an etching mask may be made before formation of an insulating layer 546. 
[0034] The special contact pattern 550 is shown by the slash of drawing 7 . The 
etching mask which is not removed after etching of a rib and which was 
explained previously hits the crossover fields 562 and 564. Next, a lift-off mask is 
arranged on an insulating layer 546 and rib 540a thru/or 540d. Next, the electric 
contact pattern 550 is on a lift-off mask. It is formed by carrying out metallizing (it 
metalizing) of the Cr-Au duplex film. And a lift-off layer leaves the metallic (metal) 
layer shown with a slash, and is clearance ****. 

[0035] The metallizing pattern produced as a result includes four laser contacts 
580a, 580b, 580c, and 580d to the laser components 512a, 512b, 512c, and 
51 2d, respectively. The laser contacts 580a, 580b, 580c, and 580d have the 



bonding Qunction) pads 582a, 582b, 582c, and 582d of a response for 
installation of an external wire. A bonding pad may be arranged on an insulating 
layer 546, or may be arranged on the non-etched field of layers 38, 36, and 34, 
and or an impact is carried out with a proton, it is covered with an insulating layer 
and it insulates a bonding pad from a semi-conductor layer with the bottom 
electrically. The outside bonding pads 582a and 582d are connected with the 
branching contacts 580a and 580d, respectively. The inside bonding pads 582b 
and 582c are connected with Contacts 580b and 580c through the metal 
connection bridges 592 and 594, respectively. 

[0036] The connection bridges 592 and 594 are applied on the crossover fields 
562 and 564. Therefore, a connection bridge is insulated from the laser 
components 512a and 51 2d with a residual etching mask. 
[0037] The metal contact 58 is formed on a substrate after forming Contacts 
580a and 580d. The wafer with which the structure was formed upwards is 
separated in the bar of a laser array. Next, the facet of a front face and a tooth 
back is covered, a bar is divided to each array 500 of the laser which consists of 
four laser components, and it is packed with the substrate with which each laser 
array is attached in mounting 62. Eventually, it is attached in the bonding pads 



582a, 582b, 582c, and 582d with which the wire was exposed. 
[0038] 

[Effect of the Invention] this invention is slight by using an isolation region - the 
******(ed) thermal, electric, and optical cross talk of the monolithic array of 
semiconductor laser in which the address is possible independently is 
decreased. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The sectional view of the semiconductor laser array which has two 
laser components of the 1st example. 

[Drawing 2] The sectional view of the semi-conductor array of drawing 1 which 
has the leaver section which penetrates an active multilayer and extends. 
[Drawing 3] The sectional view of the semi-conductor array of drawing 1 which 
has the leaver section formed of diffusion (diffusion). 

[Drawing 4] The sectional view of the semiconductor laser array which has two 
laser components of the 2nd example. 

[Drawing 5] The sectional view of the semiconductor laser array which has two 
laser components of the 3rd example. 

[Drawing 6] The sectional view of the semiconductor laser array which has four 
laser components of the 4th example. 

[Drawing 7] It is the top view of the laser array of drawing 4 , and while contacting 
four laser components independently especially, the geometry (configuration) of 



the metal contact for carrying out the address of the four laser components of the 

♦ 

example of drawing 6 is shown. 

[Description of Notations] 

12a Laser component 

12b Laser component 

20 Substrate 

40a Rib 

40b Rib 

44 Isolation Region 
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